The need for construction and creation of underground spaces to provide parking or subway lines is increasing day by day. One of the most important issues during deep excavations is the possible damages or failures caused by that on the adjacent structures. The excavation leads to release of tensions in the soil and consequently, movements in its surrounding zone. On the other hand, one of the most complex and sensitive tasks of geotechnical engineer is to predict, control and prevent from damage caused by soil movement in excavation. The damage and failure of adjacent structures is mainly occurred due to the occurrence of tensile strain in the walls and other elements which leads to cracks with different dimensions and widths. In present article, it has been tried to investigate the effect of different soil parameters on performance and failure (damage) level of the structure adjacent to an urban excavation with depths of 14 meters in sandy soils through Hardening Soil Behavior Model of Plaxis 3D Foundation Software. In this excavation, the soldier structure has been used in the form of reciprocal bracing method and the results of this paper shows the effect of each soil parameters on the performance level of the adjacent structure. Based on these results, it is observed that the Cohesion, Young Moduls and Internal friction angle of the soil have the greatest effect on the performance level of the adjacent structure.
Introduction
In the urban environments, the permissible and tolerable range of movements due to excavations mainly depends on existing structures and installations and the design is practically carried out based on the performance of structures adjacent to excavation. It is essential to control the movements due to the adjacency of constructions and their interactions. The terms such as "performance-based design" and " designing based on movement and serviceability" indicate the importance of movements issue in designing of structures. during of the excavation, with movment of cavity wall , bracing elements acts in a resistant mode and also the area of soil behind the wall acts in the stimulus mode [1, 2] . In addition, another part of the design variables includes rigidity, stiffness and characteristics of the soldier system which determined by the design. It is also necessary to determine the effect and contribution of this part of design variables in controlling the performance of cavity, the amount and shape of displacements and finally, what is determinative i.e. the performance level and predicted failure rate in the adjacent structures. There are different criteria to investigate the effect of horizontal displacement of the foundation of adjacent structures on the failures and damages imposed to them which are mainly based on settlement, settlement difference, relative displacement and horizontal strain. One of the most important studies in determining the levels of failures and damages has been conducted in 1977 [4] . According to Table 1 , the observational method has been proposed to determine the structure failures based on the width and frequency of cracks created in the structure. Recently, more researches has been done which studies the effect of Retaining wall on the performance of adjacent structures [11] . Some other researchers have evaluated the deformation of the surrounding zone in cravity by finite element methods and numerical methods [6] .
Fig. 1. The definitions of relative displacements in the adjacent structure to determine the performance level
Researchers such as Boscardin (1989) , Burland (1997) , Finno (2005) and Son (2005) investigate the effect of various on the failure level of adjacent structures and finally, provided criteria for designing and initial estimation of the functional status of adjacent structures [3] [4] [5] [6] [7] [8] [9] [10] . The damage and collapse of adjacent structures is mainly occurred due to the occurrence of tensile strain in the walls and other elements which leads to cracks with different dimensions and widths. Figure 1 represents the settlement of structure foundation due to excavation by tunneling. The definitions used in above criteria have been shown in this figure. The criterion of crack width or tolerable tensile strain of structures is one of the main assumptions in the studies of various researchers. What affects the tensile strain of structure is the horizontal displacement profile imposed to structure at the site of its foundation as well as the distortion profile or slope change in the foundation. (/L) and (h) have been used in Burland criterion to determine the failure level and the rusult are shown in figure 2 . also, () and (h) have been used in Boscardin and Cording criterion and the rusults are shown in figure 2 [3, 7] . The failure levels in these criteria are categorized between zero and four, category 0 with a negligible damage consisting of hairline cracks with a width less than 1 mm, category 1 with a slight damage consisting of cracks with a width less than 5 mm, category 2 with a moderate damage consisting of cracks with a width of 5 to 15 mm , category 3 with a severe damage consisting of cracks with a width of 15 to 25 mm , category 4 with a very severe damage consisting of cracks with a width greater than 25 mm [4, 5] . As it can be seen from Figure 2 , the settlement has led to shear strains in the building which these shear strains led to cracks [3, 7] . It is necessary to review the criteria presented in the technical literature as well as the sensitivity of the design variables in these criteria in order to provide a clear view and a suitable framework for urban excavation designers. 
NOMERICAL MODEL
The case study and numerical analysis were used to evaluate the adjacent structure failure levels. For this purpose, the numerical model of excavation with reciprocal bracing and its effect on adjacent structure have been provided.
Case Study
In present study, the effect of cavity modeling variables on the adjacent structure performance level has been examined. For this purpose, an urban excavation at a depth of 14 meters and a dimension of 36* 30 meters adjacent to old residential buildings has been considered. The adjacent buildings are exactly adjacent to the cavity and have 2 floors on the ground and 1 floor of basement. Different steps of excavation and soldier structure have been presented in Figure 3 . Geotechnical studies of the site were carried out to a depth of 30 meters, which indicated the sandy coarse grained soil. The porosity and soil moisture content have been shown in Figure 4 . Groundwater levels were not detected until the depth of 30 meters and so, the soil was relatively dry. The laboratory direct shear test was carried out to determine the c and  value of the soil which the total results have been presented in Figure 4 . In this project, there was no in-situ direct shear test and plate loading to determine the in-situ soil compaction (stiffness) and resistance specifications because of high costs. Therefore, the main effective variables of design should be determined and their effect on design investigated according to the results. 
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Modeling and Analysis
For analysis we will illustrate axisymmetric modeling that allows us to analyze a 3-D excavation which is rotationally symmetric about an axis .The reciprocal bracing excavation has been stabilized in the corners. The dimension of cavity was 30*36 m which ¼ of cavity was modeled in Plaxis 3D Foundation Software due to its symmetry. In the adjacency of this cavity, there was a 2-story building with 1 floor of the basemen which the effect of design variables on the failure level of this building was investigated. The design included parameters of Hardening Soil behavioral model which there was uncertainty in determining its value. Therefore, it was necessary to investigate the effect of design variables and the magnitude and severity of their impact on design based on existing serviceability criteria in order to have a better view for designing stabilization system of the cavity. In In Figure 5 , the overall view of the model has been shown in Plaxis 3D Foundation along with dimensions and meshing of finite elements. The elements used in the soldier structure including soldier pile, strut bracing and wale beams have been represented in Figure 6 . In the model, elements of 2IPE have been used as soldier pile around the cavity, 3IPE elements used as WALE and 2IPE elements as strut bracing. A concrete plate element with thickness of 10 cm has been used in the model which operated step by step in parallel with the excavation. The adjacent structure had a load of 24 kPa on the ground which a basement floor with a weight of 7 kN/m was also designed to simulate the basement section in the model. 
RESULTS
A sample of results related to displacement vectors in the model and the contour of total displacement in the walls have been shown in Figure 7 . Figure 8 represents the total results of settlements and horizontal displacements of the adjacent structure foundation for every parameters changes. As it can be seen from the figure, the range of vertical displacement is between 20 to 10 mm and horizontal displacement between zero and 15 mm. As shown in Figure 9 , with decreasing of the internal friction angel parameter, the zone numbers are changed from 1-2 to 2-3, Also according to figure 10 , with the young moduls of 60 the zone numbers are changed as same as changing of the unit weight. As while, the zone numbers are increased up to 3 with the lower Young Moduls. therefore, the changes of both parameters are significant. According to Figure 11 , increasing the m parameter from 0.1-0.9 has led to an increase in the zone numbers from 2-3, Also as shown in Figure 12 , with decreasing of the cohesion, the zone numbers are changed up to 3, therefore the changes of both parameters are significant. As shown in Figure 13 ,with increasing of the unit weight parameter ,the zone numbers are changed between 0-2. also according to Figure 14 , with changing of the expantion parameter, the zone numbers are changed from 0-2, therefore the changes of both parameters are negligible. 
CONCLUSION
Some of the design variables are related to the soil parameters and the rest is related to the retaining of soldier system. There are always uncertainties in determining the values of design parameters due to the nature of soil. Therefore, soil parameters are mainly specified in the form of specified zone and it is necessary to observe the effect of these uncertainties on the cavity displacements and consequently on the performance and failure level of the adjacent structure. In present study, an urban excavation at a depth of 14 meters and a dimension of 36* 30 meters adjacent to old residential buildings was considered and modeled using Plaxis 3D Foundation. The performance level of adjacent structures has been determined with the separation of each modeling variable and the effect of variables on performance level changes investigated according to the provided definitions for relative displacements and considering Burland and Boscardin criteria. As it was observed, the effect of unit weight changes was negligible hand had little effect on the criteria of failure in the under study zone. The effect of elasticity modulus was relatively significant and its effect in Boscardin criterion was more severe compare to the Burland criterion. Also, reduction of the modulus led to increasing of failure level from 2 to 3 in both of the criteria. The effect of m parameter was also relatively significant and increase in m value led to increase of failure level, especially in Boscardin criterion. The change in soil adhesion had the most effect on failure levels in both criteria. Especially in Boscardin criterion, the change in adhesion from 50 kPa to 1 kPa resulted in a change in the level of failure from 1 to 3. The internal friction angle parameter also showed changes similar to m parameter and the reduction of friction angle led to an increase in the failure level, especially in Boscardin criterion. In both criteria, the failure level was not sensitive to changes in the angle of expansion. Increasing the Poisson's coefficient in loading led to failure level increase. The severity of e changes was more in Boscardin criterion. (K0 )parameter had also no significant effect. The results of the analysis show that the amount of, adhesion, E50ref modulus and internal friction angle of the soil have the most effect on the performance level of adjacent structure. According to researches that were conducted in this field, by Sabzi Z and Fakher A, ''It was observed that soil stiffness considerably affects surface settlement and soil strength parameters (c and ) significantly affect horizontal wall deflection'' [11] , Therefore according to the same results we can be assured of above results . Other parameters of the behavioral model have no significant effect on the performance of adjacent structures. Therefore, the correct determination of these parameters in design is important. 
